- from fields to farms and farming systems
- from silver bullets to ‘best fits’

Ken Giller

Plant Production Systems,
Wageningen University,
The Netherlands



'51‘—‘ .

Gramu

l\ *

Iegum
g A

" PRI SRR Y - A3 he



7,
e
K
>
O

—

)
=
7

O

-

()

—

O

)

=

D
X
o=







mb.
&
©
p)
b
L
e
[
o
@
-
)
—
©
7))
~~
—
)
N’
&
—
®
LL

Resource-rich farm




NUANCES - Nutrient Use in ANimal and
Cropping systems — Efficiency and Scales

A framework for analysis of trade-offs in African smallholder farming
systems



Resource flow mapping of smallholdings

Farmer Martha
Murewa, Zimbabwe

Manages 6 fields (0.9 ha)
Labour available - 1 full time

1 chicken

Earns manure for homegarden

Farmer Thomas
Murewa, Zimbabwe

Manages 4 fields (3.3 ha)
Labour available - 3 full time
11cattle, 2 goats, 6 chickens
Uses manure and fertilizers
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NUANCES-FARMSIM: farm-scale modellinc

FArm-scale Resource Management SIMulator

Potential, water- and Soil C dynamics CLIMATE
nutrient-limited yields : -> Water, N, P and K

: P : Actual variability
» availability : Seeanarae
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and expenditure CONMMONLAND

Labour availability ! Rangeland
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HEAPSIM
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Feed supply and OFF-FARM

Manure collection,

storage & quality Employment
Milk, meat, traction Remittances

and manure
FARMSIM

demand

Tittonell et al. (2007) Fld Crops Res. 100, 348-368; Rufinoetal. (2007) Livestock Sci. 112, 273-287; Chikowo etal. (2008) Ag. Syst. 97, 151-
166; Tittonell et al. (2009) Ag. Syst. 101, 1-19; van Wijk et al. (2009) Ag. Syst. 102, 89-101; Tittonell et al. (2010) E. J Agron. 32, 10-21.




Hierarchies: Farm the focal point
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Typology of farms
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AfricaNUANCES - focused at livelihood scale

Farm

Household

Livelihood

Household includes members who live and eat together at the farm but work outside

Africa-NUANCES

Livelihood includes members who send remittances back to the farm




Africa-NUANCES

Farm management

Distinguish three time scales for decision making:

« Strategic

« long-term: organisation in relation to endowments (land, labour,
capital, production orientation, rotations)

 Tactical

« medium-term (production cycle of one crop): selection of production
methods given the farm organisation

« QOperational

« short-term: day-to-day management in relation to weather, crop
development etc.

de Koeijer (2002)



Smallholder livestock farms in western Kenya

Farm fvpe 170 5 ha)

noed

__Stover soldf exchan

Farmbvpe 3{1.2 ha)

Maize
&
beans

haize

o 3R

Mapier grass soldf exchanged

Foadside
Qrass

Farm tvoe 2(2 8 ha)

Stowver soldf
exchanged

Farim bype 4 (0.9 ha)

haize
&
beans

- .

Tittonell et al. 2009 Agric. Syst. 101, 1-19



FARMSIM —impacts on household food self sufficiency

Caloric energy (MJ farm-! season-1)
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Rwanda and DRC Mandate Areas: Length of Growing Period
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Rwanda and DRC Action Sites: Development Domains
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IN DRC
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N,Africa demonstration trial results in Mushomo, Sud Kivu, DRC 2010
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N,Africa Is a development to research project

« Dissemination and
development are the core

 M&E is provides the learning

* Research analyses and
feeds back

Putting nitrogen fixation to work for smallholder farmers in Africa



Guided by farming systems analysis R

Available farm land (ha) per household member

3.5 4

3.0 1

2.5 A

2.0

1.5 A

1.0 A

0.5 -

0.0

Number of farms

FT1 & FT2

1 1

1 1

1 1

1 1

I I

1 1

1 1

1 1

1 1

1 1

L | 1

FT5 FT4 | FT3

1

1

1 1

1 1

1 1

[} [}

\%

\l_e,*‘ @ o Resource endowment

Putting nitrogen fixation to work for smallholder farmers in Africa



Conclusions

1.

2.

Need better ex ante methods for advising poliey
and development agencies :

Typologies of farming systems, farms and fields
can help in targeting

. Typologies can be based on a few simple criteria

(land size, livestock ownership, hiring labour,
hiring out labour, salaried income/pension)

Participatory approaches could lead to “lock In”

. The classification needs to suit the purpose...

Putting nitrogen fixation to work for smallholder farmers in Africa



For updates see

www.N2Africa.org

Lots of video resource materials
N,Africa Podcaster - Monthly Newsletter

Giller etal. (2011) Communicating complexity: Integrated assessment of trade -offs
concerning soil fertility managementwithin African farming systems to support
innovation and development. Agricultural Systems, 104,191-203.

Putting nitrogen fixation to work for smallholder farmers in Africa



